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Natural enemies of the coffee berry borer, Hypothenemus hampei (Ferrari)
(Coleoptera: Scolytidae) in Togo and Céte d’Ivoire, and other insects
associated with coffee beans
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Asearch lor natdral enemivs of the coffee berry boren Hpothenemus hamged (Ferrari), was
conducted in Togo and Cote d'lveire. Several strains of the fimgal enlomopathogens
Beeitomyees furiizis (Holm ex 5F Cray) Brown & Smith and Beavoeris lassionn (Balsami)
Wnillemin were lound in cach country. This is the first report o B frmosas infecting coffies
berry borer. Lepioghluaes sp. near puschitus (Coleoplorn: Lacmophlovidas) was observed
preving on coffec burry borer larvae for the List e, Cephelomomia stephanaderiz Beleem
(Hymeneptera: Bethyvlidae) was he most abundant coffee berry borer parasitoid found in
Cite dhvaire followed by Phymiastichus coffer LaSalle (Hymenoptera: Bulophidas). Both
apecies alsg cocur in Tog, althuagh in vers low numbers, together with another parasiteid,
rorops nasilas Waterston (Hymenoplera Betholidac). Other insects emerging [rom coffee
beans are alsae reported.

Key waords: Seolytidae, Hypeifenens e, coffee berry borer, pathigens, coffee,

pavasitoids, biclogical control.

INTRODUCTION

The colfee berry burer, Hypothenenas hamped
(Ferrari) (Coleoptera: Scolytidae) is a major pest of
callee throughout the world, Adull females bore
into the fruit and feed on the endosperm while
laving eggs in exlensive excavated galleries. The
damage caused by the adult, together wilh larval
feeding, reduces the quality of the beans and
sometimes also causes abscission of the fruit (Le
Pellew 198H). I'he insect is endemic o Cenlral
Africa (Waterhouse & Norris 1989} but was first
repurted in the Nealropical Region in Brazil in
1926 {Le Pelley 1965), and has since spread to mosi
collec-growing areas in the world.

Insecticides have been used o manage the pest,
but the insects have acquired resistance to
endosulphan (Brun ef af, 1990}, the most efficient
product to date, Insecticides are generally too
expensive for use by small-scale growers who, in
many areas, account far most of the of production
{Nvambo ol al. 1996]), Because of escalating global
concerns about pesticides, increasing interest is
being shown in the use of biological control for

cuffee berry borer. Allempis have been made to
curbk the pest wilth mitosporic fungi such as
Beauoveria hassiana (Balsamo) Vuillemin
iHawkswaorth et @l 1998) and parasilnids inclad-
ing Cepfmlonioniia steplanoderis Betrem ()Hymenop
tera: Bethylidae), particularly in southermn México,
Central America and Colombia (Barrera et al. 19610,
Buslillo et @l 1991}, To a lesser extent, work has
been done on another milosporic furgus, Mefirii-
ziwim ansopline (Metschnu) Sorokin (de la Rosa-
Reyes af al. 1995), the parasitoids Prarops wasobs
Waterston (1lymenoptera: Bethylidae) (Barrera
et il 19907 and Phyrwstichus coffer LaSalle (Hyme-
noptera: Eulophidae) (Feldhedge 19925, A Tourth
parasiloid, Hetervspilus coffeicola (Hargreaves)
(Hymenoptera: Braconidac) has potential as a bio-
control agent but is difficult to rear (Toledo-Piza &
Finto-da-Fonseca 1935),

I'he Furopean Biological Conteol Laboratory
{EBCL) in Montpellier, France, initiated a toreign
exploration programme in ' Logoe and Cote d Tvaire
inan atlempt to discover new caffee berry borer
pathogens with potential for use in biological
cuntrel programmes in coffee-growing regions in
America. Here we repart on the pathogens and
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parasilaids found during this exploration, and on
the associated entomofauna that emerged from
coffee beans,

MATERIAL AND METHODS

Cotfer canephora Plerre ex Frihner (Robusla
coffee) is the most widespread variety of culti-
valed coffee in West Africa. Small quantities of
Cioftes rbice L. is also prown, usually at higher alti-
tudes. Exploration for natural enemies was
conducted in lanuary and Vebruary 19497, This is
the inter-harvest period, which is less pronounced
in the case of Robusta than Arabica colfee None-
theless, extensive malerial was available bocause,
for eCconomic reasnns, ma ny producers had not
harvested their coffer or had done so incom
pletely, All coffee plantations sampled in bolh
countries were growing Robusta collee, with the
exception of anc site in Togir (1Xanyi-Muonastere)
where Arabica was grown,

The identitication and collection of coffes berries
infested by the coffee berry barerwas based an the
characteristic hole bored by temales near the
terminal pore area, Some beans also revealed
symptommns of attack from otherinsects. Beans inall
stages of development that were attacked by
caffee berry borerwere collected, but most of them
were black, Beans from each locality were placed
in plastic containers covered with gavze for the
duration of the trip and any moisture build-up
within the container was dried with tissue paper.
[Turing the initial stages of the exploration, the
beans that were collected each day were disseclod
the same night to assess [ar the presence of fungal
entomopathogens, This technigque was dizcontin
ued after two weeks owing to the lack of visible
signs of pathogens and the intensive labour
required. To assess for the presence of fungal
entemopathogens, coffee berry borers thal
emerged from the beans were screened. Frer-
gence ook place in EBCUs quarantine facility,
where beans woere sealed in light-proot boxes with
an illuminated vial to attract emerging insecls.
Insects were removed from the vial every sceond
day and other than colfee berry borer were placed
in gelatine capsules pending identification. To
assess for fungal presence, Petri dishes with water
agar (3.5 gilitre; Agar-agar powder, Labasi,
Calchy-le-Chateau, France) mixed with chloram
phenical (0.4 glitre) were prepared. The dorsum
of coffee berry borer’s emerging from the beans
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was placed against the agar surface, and the plate
was sealed with parafilm to maintain high
humidity. Petri dishes were maintained at room
temperature in the laboratory and examined al
intervals for the presence of Tungal entomoe-
pathogens.

b periments also were conducted at the Institul
de Recherches du Café et Cacan (TRRC), Kpalime,
Togo, where insccl CMergence fromm large samples
ol inlested coffee berries, from various locations,
were monitored daily. Al the additional insects
were sent to EBCL foridentification at the Centre
de Coopéralion Internationale en Recherche
Agronomigque pour le Développement (CTRATY,
Irance,

RESULTS AND DISCLUSSION

Of approsimately 3000 coffes berry barers rom
several different lacalities placed in water agar,
only 33 developed symploms of fungal entomoe-
pathogen infection (<002 %) Levels below 1 %
have been reported for Beauneris bassiana
[Balsamo) Vuillemin infecling coffee berry borer in
the field in México (Ménder-Lipes 1990 and for
Fusariim avevgcewm (Fr) Sacc., Paccilamyces
fumosorssens (Wize) Broswn & Sonith, and Verticitli-
ni fecanii (Zimmerman) Viegas in India
iBalakrishnan ¢ al. 1993), Nineteen coffee berry
barers from Cite d'lvoire developed B hassiona
svmptoms of infection. These inscols were
collected from Tour localilics: Avenoua (90 m
above sea level), Abengourou (205 m), Tombokro
(130 m), and Boel (150 m). One location in Togo
(Gbadi-Gaodo; 320 m} yielded 23 incccts with I,
hassiana infeclion. Beswoerin fSissiene has been
widely reported throughout the world infecting
cotfee berry borer (e.g. Brazil (Averna-Saced 1930;
Villacorta 1984), Cameroon {(Pascalet 1939},
Colombia (Bustilla ef . 1991; Varela & Maorales
1996}, Eeuador (Klein ef al. 1988), Tndia
{Balakrishmam e al. 1995}, Cote d'lvoire {Ticheler
4961 and Thailand (Marela & Morales 19956)),

“leven insects from Cdte o' lveire (Abengourou)
wore infected with the mitosporic fungus
Frectlomyees favinosws (Holm. ox 5.1 Gray) Brown
& Smith, whereas only twa insects from Togo
{Chadi-Gaodo) were infected. This is the first
report for this fungal entomopathogen infecting
coffee berry borer. Olher Feecilomyices species have
been reported frim coffee berry borer, cg. T
Frwanicns (Friederichs & Bally) Brown & Smilh in
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Table 1. Insects that emerged from coffee beans in Toga.

Oirclar Farnily Genus Locality’
Hymenoptara Bethylidae Frorops nasola Ghadi-Ganda [4)
Bethylidae Cephalonomia slephanadans Anotimékopé (2)
Canyi-Assassénini [2)
Ghadi-Gaoda (3)
Bethylidas Goniozus sp. Agutimekope; Benali
Braconidae Chofonus sp. Glalive
Braconidac Bracarn sp. Ghadi-Gaodo
Braconidac Euvipio sp. Amon Chla; El&
Bethylidas Mot determinegd Canyi-Elavagnan
Elasmidas Flasmus sp. Danyi-Monastore

Encyridas
Eulophidas

Cocoidactonus 2p.
Phymastichus coffoa

Danyi-Koudzravi
Agotimekope {6}
Ghadi-Gaodn {5}
Ghadi-M'Kougna (2)
Zoumenu (1)

Eulophidae Ml delarmined Danmyi-Koudzrawvi
Eupelmidag Mot detarminad Darnyi-Elavagnon
Eupalmidag Tingobius sp. Ghadi-N'Kougna
Evrytomidac Eurptoma sp. Aman Obla;
Dranyi-Derogitenan
Myrnaridae Polynama sp. Craryi-Koudzravi
Pteromalicae Cxpsyehus sp. Darmyi
Coleoptara Apionidae Fiezotrachelus sp. Ghalive
Cerambycidae Sophronicg caleeala Danyi-Aszassdnini
Corylophidae Clypaastar ap. Danyi-Koudzravi
Cucujidas Cathartus quadricoilis Agotimékope
Danyi-Assessenini
Ghadi-Gando
Ghadi-MN'Kougna
Laemophloaidas Lepfophlosns sp. near punelalius Benali (1)
Danyi-Assdssénini {3)
Miticuliclze Carpophilus dimidalis Arman Obla
Hemipters Anthocoridae Anthocons sp. Ghalive
Lygasidas Geocons sp. Canyi-Koudzravi
Diptera lephritidae Trirhithrum coffeas Ghadi-N Kougna
10 Figurees in brackels indicssle e nomsen ol insects om sach keality,

Indonesia (Friederichs & Bally 1923; Samson 1974),
and P. fumosersseas and Pooamoenarosens
(1lermings) Samson in India (Balakrishnan e al.
1995 All fungal entomopathogen strains from
Togrand Cote d'Ivoire havebeen deposited in the
EBCL Fungal Entomaopathogens Collection and in
the LS Department of Agriculture Collection of
Entomopathogenic Fungal Cultures in Ithaca,
Mew York,

A marked characteristic of many al the calfee-
growing areas in both Togo and Cote d'lvoire is
the infrequent cloud cover during the dry season,

In mest plantations in both countries, colffee is
arown with little or no shade, but the clowd cover
reduces excessive dehwdration, scorching and
premature exhaustion of the eofiee rees. How-
ever, at the time of the study in Togoe, the misky
Harmatton wind was blowing, creating a second-
ary drying effect. Lower humidity levels [down to
27 % RH on the exposed Danyi Plateau) were
recorded in Togo than in Cote d'lvoire, where
humidity measurements fell within the range of
7292 %L These differences in relative humidity
could explain the higher number of siles in Cole
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Table 2. Insects that emerged from colfes beans collected in Cote d'lvoire,

Orider Farmily Ganus Leacality
Hymeanoplara Braconidas Bracon sp. Man
Bethylidas Cephalonomia stephancder’s Abengourou {92

Ayanoua [65)

Broukro (97)

Bilekra (213

Bowi (56}

CORSTOM St at Man (10)
Tombakro19)
Yakkasd-hé {277)

Ceraphronidac Aphanogmus reticulatus Yakkasze-Mé
Encyrtidae Compera sifleni Bilzkro
Encyrlicdae Anagynini sp. Bozi
Eulaphidae Phymastichus coffes Abengourou (309
Gazi (90)
Tombokral27)
Yakkasa-Mea (1)
Eulophidas Mol determined Yakkasc-Mé
Eulophidas FPadiobius sp. Bozi
Eupalmidas Eumaimiis sp. Agolimekope;

Abengourou

Praromalidac Oxysychus sp. Broukro; Ayenoua
Seelionidas Telenomus sachollansis Tombokro
Coleoptaera Anthribidae Argeceriz coffoas Tombokro
Cucujidas Catharius guadricollis Abengourou Tambokro
Laemaphlosidas Lepitnphlogus sp. near punctatis Ayenoua (3
Abengourou [(3)
Bilakro (1),
Bozi (11)
ORSTOM Station (1)
Tombokro (8)
Yakkasc-Ma (4)
Laamophloeidae Planolasles sp, near brunnaus ORSTCM Stn.
Hamiplara Anthoconidag Mot determined Abengourcu
Lygacidas Feacons sp. Tombiakro
It figueress in brckaots indicate the numbes of insccts from each localie,

d'Ivoire with infecled insects {ranging in elovation
fromm B0-205 mj in contrast to only one site in Togo
(at 520k my),

Fven though we did not record the total num-
bers of beans collecled ab each site, the numbers of
specimens ol the known coffec berry borer
parasiloids emerging from the collected beans is
given in Tables 1 and 2 as an indication af their
relative abundance. Sisteen different species of
parasitic Hymenoptera emerged from beans
collected in Logo (Table 1), OF these £ masida, O
stephasoderis and I anffer are known to allack
coffee berry borers and were found at very low
levels (Table 1), Cephalonomia stephanoderiz was dis-

covered by licheler {1961} in Ciate d'Ivoire
whereas Pcoffer was first collected in Togo in 1987
(Borbém 1989 LaSalle 1990, Prorops nasuta has
already been recorded in Togo (Klein o8 qf, 1988,
Galver 1992}, Eleven specics of parasitic
Hymenoptera emerged (rom beans collected in
Cale d'lvoire, including P, coffer and C. stepfuroe-
derts, of which the latter was far more abundant
{Table 2). Because some beans had been attacked
by alher insects, we were not able to ascertain
which (if any) of he remaining parasitic Hyme-
nuptera aviginaled from coffee berry borers,

In addition to the coffee berry borer, several
other Coleoptera emerged from the beans, includ-
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ing Carpephiias dimidiatus (Nilidulidog), Members
al this genus are known to serve as vectors of
p|ntn[1rlﬂm enic fungi in other crops (Dowd
1991), Leptophloegus sp. near punctafus Leflovich
{Coleoptera: Laemophlocidac) was collected in
bath countries [Tables 1, 2k this insect was
observed during on-site dissection of coffee beans
(G, Mercadier, unpubl) to prey upon coffee bermy
borer larvae. This is the lirsl reparl of this insect as
a enflee berry borer predator, A relative of this
insect, & Luropean species, L. clemaiidis (Erichson),
has been reported to prey an the scolviid
Xyloeleples hispings (Dullschmid), o Clematis
stemborer (G, Booth, pers. comm). Very few
Hemiptera, mainly Anthocoridae and Lyzaeidae,
and only one fly, Trirfiiheun coffeae Bezzi (Diplera:
Tephritidae), emerged from the beans,

The entomopathogenic fungi from Toge and
Cote d'lvoire will be tested in laboratory bicassavs
against coffee berry borers. In addilion, spare
yields in liquid medium are currently being
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